addition of an organic solvent to water, it brings a change in the solvation of ions. Recently, appreciable work has been done on thermodynamic properties of various electrolytes in different binary aqueous mixtures but studies of aluminium salts in binary aqueous mixtures of tetrahydrofuran are still missing. Hence, the present study seeks an attempt to understand the interactions of aluminium salts in water and THF+ water system.
EXPERIMENTAL
The reagents, aluminium chloride, aluminium sulphate and aluminium nitrate were taken of AR grade. All these reagents were used after drying over calcium oxide desiccator to keep them in dry atmosphere. Fresh triple distilled water was used as standard solvent for preparing binary THF + water mixture. The density of dioxane was found 1.02250 gcm -3 at 303.15 K, is in good agreement with literature value of THF density value 12 (d = 1.02230 gm -3 ).
The binary aqueous mixtures of tetrahydrofuran and six different concentrations of above mentioned aluminium salts were prepared by weight and the conversion of molality (m) into molar concentration(c) was done by using the standard expression: c = md1000 1000 + mM 2 ... (1) Where, d is the density of solution and M 2 is the molecular weight of aluminium salts.
The density was measured with the help of an apparatus similar to the one reported by Ward and Millero 13 . The accuracy in the density measurements was 1 x 10 -4 gcm -3 .
The apparent molar volumes (v) were calculated from the density data using the following expression ... (2) where d-0 is the density of THF +water as solvent and d is the density of solution; c is the molar concentration of aluminium salts and M 2 is the molecular weight of aluminium salts. The density measurements were taken in a well stirred water bath with a temperature control of ± 0.01 K.
RESULTS AND DISCUSSION
The measured values of densities of aqueous solutions of aluminium salts in different compositions of THF + water (5,10,15,20%) ) has also been calculated by using the relation: may be trait to the decrease in electrostriction in the presence of THF. The electrostriction effect, which leads to the contraction in the volume of the solvent, is lowered in the mixed solvents as compared with that in pure water. This electrostriction effect, again confirming the earlier conclusion of lesser affinity of THF for water. v 0 (tr) values , for each aluminium salts rise with the increase of THF amount in water ; which may be trait to the decrease in solvent -solvent interactions between THF + water.
Since the behaviour of each electrolyte was found to be linear and same in different composition of THF + water at 303.15 K, so only It has been found that only is not only one parameter for determining the structure making or structure breaking nature of any solute. Partial molar volume expansibilities is another parameter, which determines the making or breaking capacity of any solute in any of the solvent developed by Hepler 15 . The temperature dependence of 5% THF + water for selected aluminium salts can be expressed by the following relations: The plot of D 0 E verses temperature is found to be linear for all aluminium salts in 5% w/w THF + water mixture as shown in fig.3 .
In last few years, it has been observed by the number of workers that is not the only criterion for determining the structure making or breaking nature of any solute. Hepler 14 has given a method of finding the sign of for different types of solutes in forms of long range structure making or structure breaking capacities of the solutes in aqueous solutions using the general thermodynamic relation:
... (8) On the basis of equation 8, It has been found that the positive values indicates the structure making nature of solutes and negative values indicates the structure breaking nature of solutes. In our present study, it is found from equations 5 to 7, values are negative for aluminium salts in 5% THF + water suggests that the all the aluminium salts taken in present study act as structure breakers in 5% aqueous solution of THF. This indicates that the addition of aluminium salts break the structure of THF + water.
